1. Introduction
===============

Non-communicable diseases (NCDs), also known as lifelong diseases have long duration and commonly slow progression. The most important non-communicable diseases are heart diseases, cancers, chronic respiratory diseases and diabetes. Each year, 15 million people die from NCD between the ages of 30 and 69 years; over 80% of these "premature" deaths occur in low- and middle-income countries ([@b1-epj-09-5024]). Diabetes is a metabolic that involves abundant complications throughout its course, so that it causes severe restriction in a patient's life. This disease is a chronic disease that occurs either when the pancreas does not secrete enough insulin hormones that regulate blood sugar, or when the body cannot use the insulin ([@b2-epj-09-5024]). High-income countries are nearly 4 times more likely to have NCD services covered by health insurance than low-income countries. In 2012 diabetes was the cause of 1.5 million deaths and high blood glucose was the cause of another 2.2 million deaths ([@b3-epj-09-5024]). This chronic disease is associated with disabilities, such as blindness, amputation and stroke ([@b4-epj-09-5024]). Diabetes complications may lead to deterioration in a patient's quality of life and needs for lifetime care. Researchers emphasize the informed participation of patients on their self-care and improve their quality of life ([@b5-epj-09-5024]). Quality of life (QOL) can be generally defined by how a person determines the value of the various aspects of their life. Valuations of QOL include a person's emotional reaction to various life experiences, their character, sense of life fulfillment and satisfaction, and fulfilment in their achievements at work and in personal relationships ([@b6-epj-09-5024]). According to the WHO, quality of life is defined as a person's perception of their standing in life in the context of culture and the ethical code in which they live in relation to their standards, objectives, aspirations and apprehensions ([@b7-epj-09-5024]). The results of the previous studies have shown that type 2 diabetes is associated with impaired diabetic patients QOL ([@b8-epj-09-5024], [@b9-epj-09-5024]). Health education is the foundation of chronic disease care and treatment. The main objective of educational intervention in terms of diabetes is to change patients' lifestyles and improve their QOL ([@b10-epj-09-5024]). Additional efforts are required to design theory --based education interventions aimed at QOL in diabetic patients. At present, one of the most famous and applicable theories is the PRECEDE-PROCEED model ([@b11-epj-09-5024]). Review of the literature has shown the efficiency of the "precede pattern" in predicting the life quality of various groups of people ([@b12-epj-09-5024]). The PRECEDE-PROCEED model can be used to design and evaluate a health promotion plan. The PRECEDE component allows a researcher to work backward from the ultimate goal of the research to create a project to instruct the formation of the educational intervention. PRECEDE and PROCEED are acronyms. PRECEDE stands for Predisposing, Reinforcing, and Enabling Constructs in Educational/Environmental Diagnosis and Evaluation. PROCEED spells out Policy, Regulatory, and Organizational Constructs in Educational and Environmental Development ([@b13-epj-09-5024]). Hosseini and Hazavei, in their studies, have approved efficiency of this model and obtained acceptable educational results ([@b14-epj-09-5024], [@b15-epj-09-5024]). Moreover, the PRECEDE-PROCEED model has been recognized as an effective method for creating and providing the phases which are necessary for improving health and life quality. Most studies report worse quality of life for people with diabetes compared to the general population, especially regarding physical functioning and well-being. Self-care education, in patients with chronic diseases such as diabetics is the most important item in controlling the improvement of quality of life and preventing complications and the majority of diabetic patients do not have necessary skills to control their disease. So this concept requires further investigation. The present research is aimed to study and determine effects of an educational program according to PRECEDE-PROCEED model on QOL in diabetic patients. The results of this study can be applied and used for designing interventions in order to improve diabetic patients' life quality.

2. Material and Methods
=======================

In this quasi-experimental study, based on the previous studies and regarding the formula of comparing two independent groups' mean and also regarding the 95% confidence level and primary error α=0.05, the required sample size was determined as including 86 diabetic patients, in each of the control and case group. The sampling was done through the multi-phase random sampling method such that, first, six centers from among diabetic centers were randomly chosen and, then, the random allocation of the centers to the control and case groups was performed. After coordinating with these centers, the files existing in centers were used in order to obtain a list of diabetic patients. In this study, PRECEDE-PROCEED model with nine phases was used as a theoretical frame for educational intervention. There are four planning phases in the PRECEDE--PROCEED planning model, one executive phase, and three evaluation phases. In this context, health behavior is in two separate parts since it is regarded as being determined by both individual and environmental factors. First is the "educational diagnosis" PRECEDE, which stands for predisposing, reinforcing and enabling constructs in educational diagnosis and evaluation. Then there is the "ecological diagnosis" PROCEED, which stands for policy, regulatory, and organizational constructs in educational and environmental development ([@b12-epj-09-5024]). This model has been recommended in increasing quality of life among chronic disease ([@b13-epj-09-5024]). In phases 1 and 2, a social and epidemiological diagnosis through literature review and focus groups was performed. The results revealed that living with diabetes had a negative impact on the diabetic patient's quality of life. During phase 3, on the basis of literature review and focus groups with diabetic patients, it showed that QOL in patients were influenced by their illness, also, patients did not have good self-management, and at this stage, the general and objective goals of the educational program were compiled. In phase 4, a literature review and a number of focus groups determined the predisposing, reinforcing, and enabling factors that might influence QOL in patients. In this study, predisposing factors included self-management, knowledge, attitude, and self-efficacy related to QOL in patients. Enabling factors can be identified as those that assist the progress of the performance of the health action, such as resources, competence and supportive approaches that are vital to conducting behavior ([@b14-epj-09-5024]). In this study, the enabling factors were educational classes, and informational resources, from literature and the Internet. The reinforcing factors are comprised of support from family and health workers. In phase 5, human and material resources and practical plans were prepared. In phase 6, the developed education intervention was implemented. In phases 7 to 9, process, impact, and outcome evaluation were performed. Demographic and PRECEDE-PROCEED model variables were measured using questionnaires. Content validity test was used for validation of the questionnaire by panel session with fifteen experts, and the questions were changed based on the results. Also, face validity was done based on the experts' comments. Content validity index acquired from all the questions in this section was higher than 0.71 and content validity ratio achieved from all of the questions in this section was higher than 0.66, which was appropriate in accordance with the Lawshe Table (for ten). Reliability of the researcher-made questionnaire was obtained by Cronbach's alpha test. The obtained correlation coefficients for Cronbach's alpha test for all of the questions was higher than 0.81. The first part of the scales included questions related to demographic characteristics including age, gender, job, level of education, marital status, number of children, household income, frequency of hospitalization with diabetes, BMI, smoking, and family history. The second part of the scales was a DQOL questionnaire with fifteen questions, and the response items to these questions were Likert-type scale, and response categories varied from "Strongly disagree=0" to "Strongly agree=5". The third part of the scales was predisposing factors (self-management, knowledge, attitude, and self-efficacy), enabling and reinforcing factors. The knowledge of patients was measured using eight questions with scores given in the following way: A response of "yes" to questions was given one score and a response of "No" to questions received no score. The attitude of patients was measured using fourteen questions, the items were measured on Likert-type scale, ranging from "Strongly disagree=0" to "Strongly agree=5". The enabling factors scale consisted of nine questions (Available resource, educational programs). The reinforcing factors scale consisted of three items, scores were given in the following way: A response of "Yes" to each question was given one score and a response of "No" to questions received no score. In order to calculate the reliability of these questionnaires, the method of test-retest was used during a two-week time span for thirty patients (r=0.83). Self-management includes sixteen questions about healthy eating, being active, monitoring, taking medication, problem solving, reducing risks. Scoring the questions for self-management were scored on a 4-point Likert scale as 1=never 2= rarely, 3= sometimes, and 4= often. The designed educational intervention with PRECEDE-PROCEED model for case group encompassed 45 to 60 minutes per session for 8 weeks. The patients randomized to the control group received routine care provided at a diabetic center. This training was about healthy eating, exercise and medication. Finally, the impact of the educational program on the promotion of the patient's quality of life was measured 4 weeks after the first intervention and outcome of educational intervention was measured 12 weeks after the first intervention. SPSS version 21 (PASW Statistics for Windows, Chicago: SPSS Inc.) was used for data analysis. Continuous variables were expressed as mean ±SD. The ANOVA and paired t-test were used to determine statistical differences in continuous variables between the two groups. The relation between categorical variables was examined by Chi-square test. We used the linear regression to obtain the relation between all effective variables on QOL in patients. The study was approved by Iran University of Medical Sciences. All ethical issues, informed consent, conflict of interest, and plagiarism have been considered carefully by the authors. The respondents were anonymous and participated willingly in this study.

3. Results
==========

A total of 86 diabetic patient participated in this study. The mean age of patients was 55.88±12.1years. The length of time participants had been diagnosed with diabetes averaged 8.5±4.7 years and the BMI was 28.7±41.4. Most of the participants were overweight or obese (69.8%). Of all participants, 9.8% were currently smoking and 78.3% reported history of diabetes in their family. The most frequently reported comorbidities were hypertension (61%) and 12% of the participants reported a previous heart attack. Most of the patients in this study (35.7%) were at the level of guidance schools and 20.2% were illiterate. Most of the participants had income less than their budget (52.7%) ([Table 1](#t1-epj-09-5024){ref-type="table"}). In assessment of baseline comparability of intervention and control group there were no significant differences in any of the demographics characteristics, knowledge, attitude, self-efficiency, self-management, enabling and reinforcing factors and quality of life scores between the two groups (p\>0.005). But after intervention, there were a significant difference among them. And the mean scores of knowledge, belief, self-efficiency; diabetic self-management, enabling and reinforcing factors and quality of life in the intervention group were significantly higher than the control group ([Tables 2](#t2-epj-09-5024){ref-type="table"}, [3](#t3-epj-09-5024){ref-type="table"}). Pearson's correlation coefficients (r) indicated that quality of life was significantly correlated with attitude (r=0. 2, p\<0.001), self-management(r=0.665, p\<0.001), enabling factors (r= −0.8, p\<0.001) and self-efficiency (r=0.21, p\<0.001). A regression model including self-management (β=0.381, standard error=0.320, p=0.001) (R2=0.43, F=4.7, p\<0.001) significantly predicted the quality of life that explained 0.43 of QOL variances.

4. Discussion
=============

The results of this study showed that following intervention, the quality of life and PRECEDE variable significantly increased in the intervention group. The results demonstrated that the quality of life in diabetic patients improved using the PRECEDE-PROCEED model with educational intervention. Furthermore, following the intervention, mean scores of the PRECEDE variable were significantly higher in the case group. Our research revealed that the capabilities of educational intervention with PRECEDE-PROCEED model are little known and require further study. However, our findings are in line with those of Mazloomy ([@b16-epj-09-5024]) who established that implementing intervention based on the PRECEDE model enhanced quality of life in the elderly. Another study showed that the precede-proceed model can be effective in improving the quality of life for heart patients ([@b17-epj-09-5024]). Also, Oruoj reported that the precede-proceed model can be effective for promoting the preventive behaviors for type 2 DM in high-risk individuals ([@b18-epj-09-5024]). In this study, it was established that the intervention group had more self-efficiency after intervention, in comparison to the control group. It can also be said that one of the effective aspects in self-management of chronic patients, particularly diabetes patients, is self-efficacy. Self-efficacy is a basic requirement of this behavior, considering it constitutes the independent part of basic personal skills ([@b19-epj-09-5024], [@b20-epj-09-5024]) It had a significant impact on performing the behaviors promoting quality of life in diabetic patients; Bernal showed that diabetic patients with low self-management had lower self-efficacy, also, self-efficacy had a relationship with self-management in food and insulin use in diabetic patients ([@b21-epj-09-5024]). Given that self-efficacy of patients in the control group was not increased through usual care, more attention to this change in diabetic patients is required. In the PRECEDE model, predisposing factors such as self-efficiency precede behavior and improve the behavior. Therefore, self-efficiency of the participants facilitated adopting ways. Following the intervention, the mean score of self-management significantly increased in the case group compared to the control group. Self-management in chronic disease is recognized as an important component for the control of type 2 diabetes ([@b22-epj-09-5024]). Diabetic self-management is a complex process requiring a certain amount of astuteness and perception, also evaluating signs and symptom and taking action to treat those changes ([@b23-epj-09-5024]). In Ekhtiari's study findings showed that self-management education improves self-care heart failure patients and self-management education could improve patient's quality of life among them ([@b24-epj-09-5024]). Solhi showed that after educational intervention based on PRECEDE, the average score of predisposing factors in the case group, compared to the control group, changed significantly ([@b25-epj-09-5024]). The self-management as predisposing factor is a facilitator for self-care behavior, therefore, self- management is an important factor in promotion of quality of life of chronic patients. Following the intervention, the mean score knowledge in the case group was significantly higher than the control group. It is essential that patients with diabetes have awareness of the signs and symptoms of hyperglycemia and methods that control their condition ([@b26-epj-09-5024]&[@b27-epj-09-5024]). Low awareness has been consistently associated with lack of control and disease management ([@b28-epj-09-5024]). Otero showed that an educational program increased the knowledge of diabetes of the IG ([@b29-epj-09-5024]). Studies which established group educational programs for chronic patients, using practical teaching activities, such as role play, focus groups, relating stories of experiences and light exercise, also found an increase in understanding and attitude regarding the disease ([@b30-epj-09-5024]) Our study also showed that mean score of enabling and reinforcing factors significantly increased in the intervention group compared to the control group. These findings are in agreement with Solhi ([@b25-epj-09-5024]), Ranjbaran ([@b31-epj-09-5024]) Sabzmakan ([@b32-epj-09-5024]) and Dizaj ([@b33-epj-09-5024]) who reported that implementing intervention using the PRECEDE model could increase enabling and reinforcing factors. In the current study, self-management significantly predicted the quality of life in diabetic patients, self-management of diabetes is closely connected to quality of life in diabetic patients. This participation can succeed only if those with diabetes and their health care providers are informed about taking effective care for the disease ([@b34-epj-09-5024]). Diabetes self-management is a key element in preventing and treating diabetes ([@b35-epj-09-5024]) Safari showed that self-management had a positive direct effect on self-care and quality of life in patients ([@b36-epj-09-5024]), also these findings were in agreement with Sharifirad ([@b37-epj-09-5024]) Hazavehei ([@b38-epj-09-5024]) and Chiang (39). Although this study was on the effectiveness of a PRECEDE-PROCEED model to develop theory-based intervention regarding quality of life in diabetic patients, it had some restrictions. Some patients had no desire to participate in this study although the importance of the study as well as the impact of our programs to improve their quality of life was explained to them.

5. Conclusions
==============

The educational intervention based on the PRECEDE-PROCEED model improved diabetic patient's quality of life. The innovation of this study is the approached intervention on the quality of life diabetic patients for the first time.
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###### 

Baseline characteristics of patient mean (±SD)

  Variable                   Group                   p-value                         
  -------------------------- ----------------------- --------------- --------------- ------
  Sex                        Men                     18 (41.9)       23 (53.5)       0.53
  Woman                      25 (58.1)               20 (46.5)                       
  Educational level          Illiterate              8 (18.6)        12 (27.9)       0.68
  Elementary                 15 (34.9)               19 (44.2)                       
  Guidance                   14 (32.6)               10 (23.3)                       
  Diploma                    6 (14)                  2 (4.7)                         
  Marital status             Single                  1 (2.3)         9 (20.9)        0.79
  Married                    42 (97.7)               34 (79.1)                       
  Income                     More than expenditure   2 (4.7)         7 (16.3)        0.59
  Less than expenditure      30 (69.8)               20 (46.5)                       
  Equal to the expenditure   11(25.6)                16(37.2)                        
  Age                        Mean ± SD               56.65 ± 10.76   55.09 ± 13.41   0.66

###### 

Average responses diabetes quality of life before, 4 and 12 weeks after educational program

  Independent variables   Before intervention; mean (SD)   4 weeks after intervention; mean (SD)   12 weeks after intervention; mean (SD)   p-value     
  ----------------------- -------------------------------- --------------------------------------- ---------------------------------------- ----------- -------
  Quality of life         Intervention group               44.25 (6.89)                            54.09 (4.57)                             47.27 (5)   0.001
  Control group           42 (8.33)                        42.69 (5.3)                             42.63 (4.3)                              0.235       

###### 

Average responses for variables before, 4 and 12 weeks after educational program

  Variables             Intervention group (n=43); mean (±SD)   Control group (n=43) ; mean (±SD)                                                                
  --------------------- --------------------------------------- ----------------------------------- ------------ --------- ------------ ------------ ----------- ---------
  Knowledge             3±1.34                                  6.04±1.58                           5.09±1.60    \<0.001   3.37±1.44    3.38±1.5     3.41±1.28   \>0.001
  Beliefs               45.34±11.01                             52.41±6.24                          48.18±7.11   \<0.001   43.20±9.6    44.26±3.1    43.12±4     \>0.001
  Self-efficacy         10.76±4.87                              13.65±3.27                          11.60±2.61   \<0.001   10.41±4.38   10.30±2.46   10.33±1.3   \>0.001
  Self-management       39.25±9.36                              49.27±6.53                          48.93±5.81   \<0.001   40.13±5.89   40.13±4.29   40.16±3.2   \>0.001
  Reinforcing factors   1.79±0.98                               1.97±0.85                           1.83±0.75    \<0.001   1.58±0.87    1.59±0.1     1.59±0.2    \>0.001
  Enabling factors      3.90±1.25                               4.60±1.43                           4.11±1.41    \<0.001   3.27±1.11    3.29±1.32    3.30±1.30   \>0.001
